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However, the P50 values were significantly lower (P < 0 005) for the patients with mixed retinopathy. This degree of increased oxygen affinity is not physiologically significant but may reflect an intrinsic abnormality of the red cells in these cases.
Retinal perivasculitis is a descriptive term applied to conditions where there is sheathing and occlusion of the retinal vessels which may be associated with retinal haemorrhages, new vessel growth, and vitreous haemorrhages which ultimately lead to retinal detachment, cataract, and glaucoma. Many of these cases are secondary to uveitis or systemic disease, but in the majority retinal perivasculitis occurs as a primary or idiopathic condition of the eye. These patients may be considered to have Eales's disease, since they typify his original description' 2 of 'primary retinal haemorrhages in young men'. This appears to be a noninflammatory condition and is the subject of this paper. However, it must be stressed that Eales's disease is a descriptive term which probably shelters many entities.
Eales's disease usually affects healthy males between the ages of 20 and 30 years, but it may occur at any age and also in females. The clinical appearances may range from those of peripheral vessel closure and new vessel growth resembling sickle cell retinopathy ( Fig. 1) to those of diffuse vascular disease and disc neovascularisation similar to diabetic retinopathy (Fig. 2) Factors involved in oxygen transport include pulmonary function, cardiac output, haemoglobin concentration, and oxygen affinity. These are in equilibrium in order to maintain normal tissue oxygenation, and when one is altered the others compensate. For example, in anaemia there is an increase in breathing and cardiac output. There is also an increase in the level of 2,3-DPG in the erythrocytes, which shifts the ODC to the right (high P50) and so decreases the oxygen affinity.
Erythrocytes with abnormal oxygen affinity com- The control group consisted of 11 members of the hospital staff who had no ocular symptoms (Table  2 ), but their fundi were not examined.
A sample of venous blood was taken from each of the patients and controls. Routine haematological parameters were measured including haemoglobin concentration, full blood count, and haemoglobin electrophoresis.
The ODC was determined in all our cases by a spectrophotometric method using washed red cells in a phosphate buffer at pH 7.00.5 The curve was determined for each patient and a control at the same time, though in some cases 1 control acted for 2 patients. The P50 value and Hill's constant6 were derived from each curve. The intraerythrocyte level of 2,3-DPG was measured for each sample at the same time as the ODC was determined.
In 2 of our cases (cases 3 and 12) the ODC was Patients with Eales's disease are usually fit young men whose disease is apparently confined to their retinal vessels. Other vascular systems do not appear to be affected, which suggests that it is not a disease of the blood vessels themselves.
Alternatively, Eales's disease could be due to Table 3 Comparison of the patients and controls in Tables I and 2 Number DPG An observation that the haemoglobin concentration tended to be higher in patients with Eales's disease than in a control group with uveitis (E. S. Perkins, personal communication) suggested that this relative polycythaemia could be secondary to impaired oxygen release from the red cells. We therefore investigated the ODC in our patients.
In our cases the ODC was determined by a spectrophotometric method using washed red cells in isotonic phosphate buffer at pH 7-00. This method showed that the mean P50 values were 29 4± 15 mmHg in the patients with the peripheral type of Eales's disease, 28-5±0 7 mmHg in the patients with mixed retinopathy, and 29-8 ± 1-0 mmHg in the control groups. Compared with the controls the P50 value was significantly lower in the patients with the mixed type of Eales's disease (P<0-005) but not in the patients with the peripheral form of Eales's disease.
This method for determining the ODC is particularly suited for detecting haemoglobin abnormalities, but metabolic causes for shifts in the ODC may be missed. Therefore in each case the intraerythrocyte level of 2,3-DPG was measured at the same time as the ODC was recorded. The mean level of 2,3-DPG was 13-56±2-1 ,zmol/g in the patients with Eales's disease and 13-66±1-35 in the control groups. There was no significant difference between the 2,3-DPG levels in the 2 groups, which suggests that there was no metabolic cause for a shift in the ODC.
Nor was there any significant difference between the haemoglobin levels of the patients and the controls. This was not in keeping with Professor Perkins's earlier observation that there was a relative polycythaemia in patients with Eales's disease. The ODC for whole blood is a more physiological expression of oxygen affinity and would be likely to show changes due to abnormal metabolism. Two of our patients (cases 3 and 12) had their whole blood curves determined by a micromethod (Wimberley, personal communication), and Professor Patz's patient had his ODC determined for whole blood by the Hem-O-Scan analyser (Aminco). All 3 cases had mixed retinopathy and low P50 values for whole blood at pH 7*4 ( Tables 4 and 5) .
Although our patients all have the diagnosis of Eales's disease, it is likely that they represent several different conditions. Those with the peripheral type of clinical picture resemble sickle cell disease, and this suggests an obstructive aetiology. These patients did not have significantly different P50 values when compared with the control group, whereas the patients with the mixed type of Eales's disease resembling diabetic retinopathy had significantly lower P50 values (P<0-005). However, this degree of increased oxygen affinity is not physiologically significant but may reflect an intrinsic abnormality of the red cells. Erythrocyte metabolism has 2 main functions: firstly, to carry and deliver oxygen to the tissues, and secondly to maintain the biconcave shape of the cell which gives it the necessary flexibility to negotiate the fine capillary channels. The low P50 values in some of our patients may simply be an expression of altered erythrocyte metabolism. It would be interesting to know if erythrocyte rigidity or membrane proteins are abnormal in Eales's disease.
